Versatility of merocyanine 540 for the flow cytometric detection of apoptosis in human and murine cells.
Since apoptosis plays many roles in development, immune function, and disease, there is an ongoing need to identify inexpensive and reliable fluorochromes for the quantitation of apoptosis. Merocyanine 540 (MC540) binds to the outer membrane of cells and readily fluoresces in the highly disordered membranes of apoptotic cells making them readily detectable by flow cytometry. Protocols for the effective labeling and gating of MC540br apoptotic cells are provided. For example, MC540br cells from dexamethasone (Dex) treated thymocytes were found to be equivalent in proportion to apoptotic cells noted in the propidium iodide (PI) stained and annexin-V stained populations. Sorting of the MC540br cells followed by counterstaining with PI demonstrated that these cells resided in the low DNA fluorescent or sub-G1 region and were small in size based on light scatter. Dexamethasone, etoposide, irradiation, and a calcium ionophore were used to induce cell death with equivalent numbers of apoptotic cells obtained with MC540 and PI. Moreover, apoptotic human bone marrow (BM) B cells, neutrophils, Jurkat T cells, and testicular cells could readily be identified with MC540. The latter is particularly noteworthy since some of the standard methods for identifying cell death have not worked well with human cells. The versatility of this dye is such that it was also possible to phenotypically label cells stained with MC540 to analyze apoptosis in heterogenous populations of cells. Finally, the rate of detection of apoptotic cells after treatment of thymocytes with dexamethasone at 2, 4, 6, and 8 h with MC540 was shown to be equivalent to PI and annexin-V. Taken together, the data demonstrate that when proper precautions are taken, MC540 is a reliable, versatile, and inexpensive fluorochrome that can be used to identify apoptotic cells of human or murine origin even in heterogenous populations that require multicolor labeling.